Adverse cardiac responses to alpha-lipoic acid in a rat-diabetic model: possible mechanisms?
Alpha-lipoic acid (ALA) is widely used as an antioxidant for the treatment of diabetes and its complications; however, the pro-oxidant potential of ALA has recently been reported. This study was designed to investigate whether ALA supplementation could have pro-oxidant effects on cardiac tissues in normal and diabetic rats. Diabetes was induced by a single dose of streptozotocin (STZ; 55 mg/kg (intraperitoneal). Diabetic and normal rats were treated with ALA (100 mg kg(-1) day(-1)) for 45 days. ALA supplementation resulted in oxidative protein damage as evident by significant reduction in the cardiac levels of protein thiol in ALA-treated normal rats (P < 0.01) together with a significant elevation (P < 0.001) in the plasma levels of advanced oxidation protein products in ALA-treated normal rats and in ALA + STZ-diabetic rats compared with the normal control rats. Nicotinamide adenine dinucleotide phosphate (NADPH) oxidase has emerged as the major source of superoxide anion and enhanced oxidative damage in heart failure. ALA supplementation increased the myocardial immunoreactivity of p47phox subunit of NADPH oxidase in both normal nondiabetic and diabetic rats reflecting its pro-oxidant effect. Data showed that ALA supplementation failed to prevent cardiac complications in diabetic rats and led to cardiac toxicity in normal rats as indicated by pathological changes (cellular infiltration, fibrosis, and degeneration) and by the elevation of serum cardiac biomarkers compared with normal controls. The pro-oxidant effects of ALA suggest that careful selection of appropriate doses of ALA in reactive oxygen species-related diseases are critical.